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EXPANDABLE WELL SCREEN 

The invention relates to an expandable well screen 
for preventing migration of solid particles into a 
hydrocarbon fluid production well. 

More particularly, the invention relates to an 
expandable well screen which comprises a number of filter 
sheets which are secured in an iris-shaped configuration 
and co-axial to an expandable slotted carrier tube such 
that as a result of expansion of the tube the amount of 
overlap between adjacent filter sheets is reduced. 

Such an expandable well screen is disclosed in 
applicant's co-pending international patent application 
PCT/EP96/04887. 

Figure 3 of this prior art reference discloses that 
the filter sheets consist of plates in which a series of 
circular perforations are present. The size of these 
perforations is chosen such that solid particles larger 
than the size of the hole are prevented from flowing into 
the well. 

A suitable expandable slotted carrier tube for use 
with the screen is disclosed in international patent 
application PCT/EP93/01460. 

It has been found that filter sheets which are 
secured to an expandable slotted carrier tube are 
deformed considerably during the process of expanding the 
carrier tube by moving an expansion mandrel therethrough. 
The carrier tube normally shortens during the expansion 
process as a result of opening of the axial slots towards 
a diamond shape. 

This may cause the filter sheets to buckle to 
accommodate the carrier tube shortening and friction 
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between the overlapping filter sheets and the carrier 
tube or tubes may cause the filter sheets to tear. 

An object of the present invention is to provide a 
well screen comprising an iris-shaped configuration of 
filter sheets which do not buckle and which slide easily 
relative to each other and relative to the carrier tube 
during the process of expanding the carrier tube. 

The well screen according to the invention thereto 
comprises filter sheets having slots which are oriented 
in a substantially circumferential orientation with 
respect to the carrier tube. 

When used in this specification the reference to a 
circumferential arrangement of slots means that the slots 
each are directed in a substantially tangential 
orientation with respect to the carrier tube and such the 
slots are oriented substantially transversal to the 
central axis and any axial slots of the carrier tube. 

Preferably the filter sheets consist of elongate 
strips with staggered rows of slots in a transversal 
direction with respect to a longitudinal axis of each 
strip. 

The pattern of slots is preferably such that 
alternate rows are displaced up to half a slot pitch in 
the transverse direction, the length of the 3lots is 
greater than half the transverse slot pitch, and the 
pattern of slots is continued through the longitudinal 
edges of the strips. 

It is also preferred that each strip is secured at 
regularly spaced points along its length to the 
expandable slotted carrier tube and that each strip is 
secured to the expandable slotted carrier tube at 3aid 
points by either spot welding, brazing, soldering, 
gluing, riveting or screwing the strip to the tube at 
each of said points. 
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These and further aspects, features and advantages of- 
the well screen according to the present invention will 
become apparent from the accompanying claims, abstract 
and the following detailed description with reference to 
the drawings. 

In the drawings: 

Fig. 1 is a cross-sectional view of a well-screen 
comprising an iris-shaped configuration of filter sheets 
according to the invention; 

Fig. 2 is a longitudinal sectional view of the well 
screen of Fig. 1; 

Fig. 3 is a side view of the well screen of Fig. 1 
and 2 in which the protective surrounding tube has been 
omitted; and 

Fig. 4 and Fig. 4A f B, C and D show the original 
shape and deformation of the circumferential slots near a 
longitudinal edge of the filter sheets before, during and 
after the expansion process. 

Referring now to Fig. 1 there is shown an expandable 
20 slotted carrier tube 1 which is surrounded by a well 

screen 2 which comprises a series of filter sheets 3 
which are arranged in an iris-shaped configuration around 
the carrier tube 1. As shown in Fig. 2 and 3 the filter 
sheets 3 consist of elongate rectangular strips which are 
each, as shown in Fig. 1 secured to the carrier tube 1 at 
attachment points 4 located on or close to the 
longitudinal centreline of the filter sheet 3 by for 
example spot welding, brazing, soldering, gluing, 
riveting or screwing at regularly spaced points along the 
length of the carrier tube 1. The attachment points are 
located on the nodes between the ends of the slots of the 
carrier tube 1. 

The filter sheets 3 overlap each other in both axial 
and circumferential direction such that during and after 
35 the expansion process which is illustrated in Fig. 4 at 
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least some overlap remains between adjacent filter 
sheets 3. 

In Fig. 3 the protective surrounding tube 5 which is 
shown in Figs. 1 and 2 has been omitted to show that the 
filter sheets 3 each comprise a series of staggered rows 
of circumferential slots 6 which are oriented in a 
substantially tangential direction with respect to the 
carrier tube 1 and substantially transversal to the axial 
slots 7 of the carrier tube 1 and to the central axis 8 
of the carrier tube 1. 

As shown in Fig. 4 the carrier tube 1 is expanded by 
an. expansion cone 9 during the expansion process such 
that the axial slots 7 deform into a diamond shape. 

The expansion causes the carrier tube 1 to shorten 
and as illustrated in Figs. 4A-D the circumferential 
slots 6 at and near the longitudinal edges of the filter 
sheets 3 will initially open up to the diamond shape 
shown in Fig. 4B, then close to the X-shape shown in 
Fig. 4C and then partly re-open again to the key-hole 
shape shown in Fig. 4D. 

The illustrated sequential opening and closing of the 
circumferential slots 6 provides axial flexibility to the 
filter sheets 3 which prevents buckling or tearing of the 
fragile sheets 3 during expansion of the carrier tube 1. 

The circumferential slots 6 also allow the 
overlapping sheets 3 to slide easily relative to each 
other during the expansion process. 

It is observed that instead of arranging the filter 
sheets 3 in a longitudinal direction around the carrier 
tube 1 as illustrated in Fig. 3, the filter sheets 3 may 
also be arranged in a shallow helix around the carrier 
tube 1. In such case the helix angle should be selected 
small enough so that the deviation of the slots 6 from 
the tangential direction of the carrier tube 1 is less 
than 20 degrees. 
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CLAIMS 

1. An expandable well screen for preventing migration of 
solid particles into a hydrocarbon fluid production well, 
which screen comprises a number of filter sheets which 

5 are secured in an iris-shaped configuration and co-axial 

to an expandable slotted carrier tube such that as a 
result of expansion of the tube the amount of overlap 
between adjacent filter sheets is reduced, wherein the 
filter sheets comprise slots which are oriented in a 
10 substantially circumferential orientation with respect to 

the carrier tube. 

2. The well screen of claim 1, wherein the filter sheets 
consist of elongate strips with staggered rows of slots 
in a transversal direction with respect to a longitudinal 

15 axis of each strip. 

3. The well screen of claim 2, wherein the pattern of 
slots is such that alternate rows are displaced up to 
half a slot pitch in the transverse direction, the length 
of the slots is greater than half the transverse slot 

20 pitch, and the pattern of slots is continued through the 

longitudinal edges of the strips. 

4. The well screen of claim 3, wherein each strip is 
secured at regularly spaced attachment points along its 
length to the expandable slotted carrier tube. 

25 5. The well screen of claim 4, wherein each strip is 

secured to the expandable slotted carrier tube at said 
attachment points by either spot welding, brazing, 
soldering, gluing, riveting or screwing the strip to the 
tube at each of said points. 

30 6. The well screen of claim 5, wherein the regularly 

spaced attachment points are located on the nodes between 
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the ends of the slots of the expandable slotted carrier 
tube . 

7. The well screen of claim 6, wherein the longitudinal 
axis of each strip is substantially parallel to a central 
axis of the carrier tube both before and after expansion 
of the carrier tube. 



WO 98/49423 



1/2 



PCT/EP98/02577 




SUBSTITUTE SHEET (RULE 26) 



WO 98/49423 



PCI7EP98/02577 



rc=3 c3 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION Of SUBJECT MATTER 

IPC 6 E21B43/10 E21B43/08 






Aecordng to imamabonaf Pator* OasalicaitonOPCl or to bom national dasoncabon tno J PC 






B. FIELDS SEARCHEO 


»AW^cocum«*^« M fly^ (dasMlcatlon »y*tam foflowod byd.sarflc.Oon synced 

IrC 6 E21B 


pocum«m«ton t«*reri«<j othar man nratum documentation to tha aitarx thai aucn ooeumart* ara 


netuoad in tha ft 


atdaaoarchad 




©CAt tAATCtl tOnT 


a usadt 



War. mat Apptteatten > 



C. DOCUMENTS CONSIDERED TO BC RELEVANT 



Catagory 



CtMtion of documant. w*h irxScatton. wf^ar* 



appropriate, of tha taievent p«tug«« 



Ratavartt to claim No. 



WO 97 17524 A (SHELL CANAOA LTD ;SHELL INT 
RESEARCH (NL) ) 15 May 1997 
cited 1n the application 
see the whole document 

US 3 353 599 A (V.N. SWIFT) 21 November 
1967 

see column 4 t line 70 - column 5, line 10 
see figure 5 

US 2 812 025 A (J.U. TEAGUE ET AL) 5 

November 1957 

see the whole document 



j | Furl nor aocim©r*» va fcatod m the contw^mion o< box C. 



Patent family memoer* ara iittao « 4 



: SpociAl categor its of clad documents : 

•A- (toajman deft** th* general state of the art which ten* 
coneldered to ba of particular relevance 



•E' atrtiaroocumartbotpubftanadonof after the ntemeUonaJ 
liing data 

V <Se Sf!» rt !!* i * 1 "** dot **» on pnorty eJeJmte) or 

which m ctted to establish (ha pubfaMfemdar* of another 
cttatton or other apace* raaaon (as apacfl i*d) 

"O" documtm reiemng to an oral cflectoeure. um. txNbtton or 
other mains 

V document published prior to the raernattonel R8ng dale but 

later than tha pnorty data cfaJmad 



T* I alar document published attar tha international fcBng data 
or pnorty data and not in conflict wth Via apptfcatton but 
cited to understand tha prlndple or thaory underiytoQ tha 
ewerttton 

•X" documant of pa/beUar ralavanca; tha ctaimad invention 
c*nf*b*oo*nk*trtno**<x<xnntx\>*cor***<*<i to 
fcm>r*e an invemtve Stop whan the documant Is taken aton* 

■V documam of parttcutar retevence; tha ctaimad Invention 

cannot ba considered to involve an tovantVe «ap whan tha 
documart it combtiod with ona or mora othar men docur 
maraxauchconfttatfcaibaengoovtoustoa person sMBed 
n tha ait 

documtri member of tha same pat ant family 



Dele of tha actual completion of trtoJrtarneflonaj eea/ch 



20 August 1998 



Cate of meleng of tha tfvemaflonal eecrch report 

28/08/1998 



Name and ma*ng addraas of tha ISA 

European Patent Office. P.B. 58 1 a PatantJaan2 
NL - 2260 HV Ri(a«r«k 
Tat. (*3t-70) 340-2040. Tit. 31 GSl apo nl. 
Fan: (-3I-70J 34O3016 



Authorized officer 



Schouten, A 



Foan PCT/ISAA10 Isaoond e»e«t) tJtfy IM2) 



INTERNATIONAL SEARCH REPORT 





HfOft 


nation on potant l«n*y mi 




Inter. Apptieatio* No 










PCT/EP 98/02577 


Patent document 
cited <n search report 


Publication 


Patent tamdy 
mefnb«r($l 


Publication 
date 


WO 9717524 


A 


15-05-1997 


AU 7568096 A 


29-05-1997 


US 3353599 


A 


21-11-1967 


NONE 






US 2812025 


A 


05-11-1957 


NONE 







This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



